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T^ie unit has a growing chamber made as a stationary upper part ( 1 ) 
and lower part (2), provided with a device for its horizontal 
displacement, chamber parts sealing device and a crycible 18) for 
melting situated in the chamber lower part. The size fsreduced since 
the unit la provided with a pallet (3) which Is rigidly fitted under the 
chamber lower part, a shaft (18) for the crucible fitted on the pallet 
with the possibility of axial displacement, additional sealing device 
for chamber lower part and pallet sealing and bearing ring (11) for 
the crucible. 

Each sealing device is made as a circular rim (12) on the 
chamber lower part end, two elastic packing rings (13) and a Z- 
shaped ring (14) which can axlally displace and Is provided with a 
drive. The chamber lower part displacement device is made as 
wheels placed on the outer surface or a cantilever which can turn and 
Is connected to the outer surface. 'Hie ou^ut is increased since the 
unit is provided with at least two lower parts. 

USE /ADVANTAGE - The unit is used for crystals growing In 
mfr. o( semi-conductor materials, e.g. monocrystals by CzochraJski 


J(4-A4) L(4-Bl ) 


method. The unit size is reduced and the output Is Increased Bui 
36/30.9.91 (4pp Dwg.No.2/3) 



1 


© 1992 DERWENT PUBLICATIONS LTD. 
128. Theobalds Road, London WC1X 8RP. England 
US Office: Derwent Inc., 1313 Dolley Madison Boulevard, 
Suite 401 McLean, VA221 01 , USA 
Unauthorised copying of this abstract not permitted. 


r 



C0I03 COBETCKMX 

COUHA/IMCTMHECKMX 

PECnVB/lMK 


rOCyflAPCTBEHHbll^ KOMMTET 

no M30BPETEHM«M M OTKPblTMflM 

nPH TKHT CCCP 


(19) 


5il,n, 1680810 A1 


(51)5 C 30 B 15/00 


OHMCAHME M305PETEHMq 

K ABTOPCKOMY CBMflETE/lbCTBy 


(21) 4736674/26 

(22) 13.09.89 

(46) 30.09.91. 6K>/i.Nfc 36 

(7t) npoM3BOACTBeHHoe o6beAHHeHM6 "Kpac- 

HOflpCKMA MaUJMHOCrpOMTe/lbHUA 3dBOA" 

(72) A.n.Ka/iymH, /1.K.KyueHorMA. C.M.neTpos 
H A.H.A6noBat4KHA 

(53) 621.315.592(088.8) 

(56) nareHt (DpaHMMM hk 2522694, 
K/i. C 30 B 15/08, 1983. 
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(57) MsoGpereHHe othocmtcsi k no/iyMeHMto wc- 
KyccTBeHHwx KpMcra/i/ioB M o6ecneMMBaeT 
yMeHbuieHMe ra6apHT0B ycTpoAcraa h noBw- 
lueHMe yAoCcTBa o6c/iy)KMBaHMfi. a raKMe nO: 

BUUJeHMe npOM3BOAHTe/lbHOCTM. VCTpOftCTBO 

C0Aep)KMT Kanepy pocra, Koropan Buno/iHCHa 
M3 BepxHeA, MM)*cHeM MacreA h noAAOHa. Hm)k- 
HJifl MacTb icaMepbi CHa6xeHa cpcactbom ropM- 
30HTa/ibHoro nepeMeuieHHfl. Me^jxy nacTflMn 
KdMepu H noAAOHOM pa3MetMeHbi cpeAcrea 
yn/ioTHeHMii, CHd6)iceHHue rpmboaom. TMre/ib 
AHA pacniidBa pasMemeH b HM)KHeA hbcth ica- 
Mepw, a lUTor Twr/in - b noAAOHe. 4 3.n.<l>-nbi, 


l/l3o6peTeHiie othocmtca k o6opyAOBa- 
HMK) Afl« no/iyneHvifl no/iynpoBOAHUKOBux Ma- 
TepManoB m MO)KeT 6biTb McnonbaoBaHo aha 

yCTdHOBOK BUpaiUMBaHHA MOHOKpHCraA/lOB 

(HdnpHMep, xpeMHMfl) MeroAOM Hoxpa/ibCKO- 
ro. 

Ue/ib ii3o6peTeHii5i - yMeHbiueHMe ra6a- 
PHTOB ycTpoACTBa H noBULueHHe yA06cTBa o6- 
c/iyKHBaHMq, a jBKMe noBWuieHkie 

npOl13BOAHTe/tbHOCTM. 

Ha 4)Mr.1 M3o6paxeHO ycrpoAcTBO co 
cpeACTBOM nepeMeiueMMJi HH)KHei^ nacTH ica- 
Mepbi B BMAe Konec, o6iuhA bha; h8 4>Mr.2 - bha 
A Ha 4>Mr.1; hb 4)Mr.3 - ycrpottCTBo co cpcact- 
bom nepeMeiueHMfl hh^khcA mbcth KaMepu a 

BHAe K0HC0/1M. 06lMllit BMA- 

YcTpoMCTBO coAepxMT KdMepy pocra. ko- 
Topaji Bwno/iHeHa b snAe ycTaHoe/ieHMWx oa- 

MB HaA APyrOM BepXHCM MaCTM 1, KOTOpan 

3aicpenneHa HenoABM;KHO, n^imne^ nacTM 2, 
ycraHOB/ieHHOv^ c BosMoxHOcrbK) nepeMeu^e- 


HM« B ropnaoHTa/ibHoA n/iocKocTM, M HenoA- 
BM>KHo 3aKpen/ieHHoro noAAOHa 3. Hmkhar 
sacTb 2 KaMepu pocra CHaOxeHa cpeAcraoM 
nepeMemeHMfl ' b ropnaoHTa/ibHoi^ nnocxo- 
CTM, KOTopoe Bbino/iHeHO /im6o b <|)opMe K0/iec 
4, npMKpen/ieHHbix k Hapy^KHOrt noBepxHOCTw 
HMXHeA MacTVi 2 KaMepw c noMoiubio Kpoujieft- 
hob 5, /im5o b 4)opMe kohco/im 6, npoMKpenneH- 
HOM K HapyxHort noBepxHocrw HuxHert Macrii 

2 KdMepfal M yCraHOB/ieMHOft C B03M0;KH0CTbK) 

noBopora b ropMsoHxa/ibHOrt n/iocKocm hb ko- 
noHHC 7. B HMKHet* MdCTM 2 KBMepbi paaMeiMBH 
TMre/ib 8 Art« pacn/iaaa c noAcraaicoA 9, Harpe- 
Baie/ib 10 m onopHoe Ko/tbuo 1 1 TMr/i« 8. CpeA- ' 
cTBo yn/ioTHeHM«, paaMeiACHHoe MOKAy 
eepxHev^ 1 m HHxnert 2 sacmMM xaMepu m 
MOKAy HMXHet^ HacTbio 2 KdMepu M nOAAOHOM 
3. coAepxMT Konh^eBOv) Sypr 12 Ha ropuax 
HMXHCJ^ MacTM 2 xaMepbi. ABd 3/iacTMMHwx yn- 
/lOTHMTenbHux xo/ibua 13 m Z-o6pa3Hoe KO/ib- 

MO 14, KOTOpOe yCTaHOBnCMO C B03M0XH0CTbK) 
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oceeoro nepeMemeHun m CHa6;KeHo npiieo- 
AOM 15. B no/woHe 3 ycraHOB/ieH c bosmox- 
HOCTbio oceeoro nepeMemeHM« ujtok lernr/in 
8 CHa6xHeHHbi« ueHrpupyiomMM aneMeHTOM 
17. YcTpoficTBo Mo>KeT 6uTb CHaOxeHo no 
MeHbiuefl Mepe AByM« hmxhmmm nacTflMM 2 
KaMepu. 

YcTpoMCTBo paBoTacT c/ieflYKJiMMM o6pa- 

30M. 

nepeMemawT ujtok 16 rur/iq 8 bhii3, npn 
3T0M noc/ieAHMi^ c noAcraBKOfi 9 ycTaHaa/iM- 
eacTCH Ha onopHOM Ko/ibue 11. C noMoiubio 
npMBOAa 15 nepewemaioT , Z-oGpasHwe 
Konbua 14, oepaayu aaaopu MexAy HacrnMn 1 
M 2 KaMepu M HMXHeii nacTbio 2 KaMepbi c 
noAAOHOM 3. Hm;khk>io sacTb 2 KaMepu auKa- 
TuaawT Ha Konecax 4 wnn noBopaHUBaiOT bok- 
pyr KO/iOHHu 7. npoii380AHT 3arpy3Ky Tur/in 8 
MCXOAHUM MarepMaflOM. Koropyio Moryr ocy- 

UteCTB/IJITb B OTAenbHOM HMCTOM nOMCWeHMM 

ycTaHaB/iMBaioT hmjkhioio MacTb 2 KaMepu b 
nepBonaMa/ibHoe nonbxeHne. HpuBOAOM 15 
nepcMemaiOTKo/ibMa 14. repMemaiipyR KaMe- 
pu pocra. npoAyaaiOT KaMepu MHeprnuM ra- 

30M. C nOMOmbW UJTOKa 16 nOAHMMaWT 

Ture/ib 8 c onopnoro KO/ibua 11. UeHTpwpyio- 
mni* sneMBHT 17. B3aMM0AeiicTBy» c noACTaa- 
Kofl 9. oeecnevMBaer oceaoe nepeMemenne 
TMr/i« 8. BKfliOMaiOT Harpeaare/Jb 10, pacnnaa- 
natomvtffi McxoAHuft MarepMa/i » aupamnBaiOT 
KpMCTa/i/i. npM Ha/iMmiii Aayx hmjkhmx Hacrefi 
2 KaMepu pocra BoaMowHa aarpysKa mcxoaho- 
ro Marepnana b ture/ib OAHOiii HMXHeii nacTM 
8 TO BpeM« KaK M3 TumB APyro« MacTM npona- 
BOAHT BupamnBaHne KpMCTa/ina. TaKoe co- 
BMemeHMe onepauMPi no BpeMenn 
06ecneHMBaeT noBuiueHwe npoM3BOAMTe/ib- 

HOCTM. 

To o6cTo«TeflbCTBO. HTo 3arpy3Ka MoxeT 
npoM3BOAWTbc« B OTfle/ibHOM noMemeHMM no- 
BumaeT yA05cTB0 o6cny>KMBaHMB, a MCK/iioHe- 


Hue oceBoro nepeMeu^eHMn HM)KHe() Macm Ka- 
Mepu pocTa yMCHbiuaeT ra6apiiTu ycrpoftcT- 
aa. 

<l>opMy/ia M3o6peTeHMfl 

5 1. VCTpoPiCTBO A/Ifl BUpatMMBaHMfl KPM- 

CTa/i/ioB M3 pacn/iaea, BK/JWMaioiuee KaMepy 

pOCTa. BUnO/lHeHHyiO B BMAe HenOABM)KHOM 

BepxHeti sacTM m HuxHef*. CHa6xeHHo*» cpeA- 
CTBOM nepeMeiueHMfl a ropnaoHra/ibHofi n/io- 
10 CKOCTM. cpeACTBo yn/joTHeHMfl nacTeCi KaMepu 
M Ture/ib Ann pacn/iaea. pasMeoieHHuft a hmx- 
Heii nacTM KaMepu, OT/iMsawiueecH tbm. 
HTO, c ue/ibK) yMCHbiueHmi ra6apMT0B m pobu- 
meHMH yAo6cTBa oSc/iyxMaaHUB. ycTpofiCTao 
15 CHa5«eHo hoaaohom. HenoABMXHo aaKpen- 
neHHUM noA hidkhci;* MacTbKj JtaMepu, ujtokom 
Aflfl Tur/ifl, ycTanoBneHHUM a noAAOHe c bo3- 
MoxHocTbK) oceeoro nepeMemeHMfl.AonoTiHii- 
Te/ibHUM cpeACTBOM yn/ioTHeHMfl Me^AY 
20 »vt)KHefi MacTbK) KaMepu m roaaohom m onop- 
HUM KO/ibuoM Ana paaMeiueHMH na hcm Tur/m. 

2. VcTpoiiCTBO non.l.oT/iMMaioinee- 
c « TeM. WTO Ka)KAoe cpeACTBo yn/ioTHennfl 
BunoflHeno b bmab Ko/ibueaoro 6ypTa Ha rop- 

25 ue HMJKHeCi nacTM KaMepu. Asyx a/iacTMMHux 
ynuoTHMTenbHux Konen m Z-o6pa3Horo Ko/ib- 
ua. ycTaHOB/ieHHoro c B03M0«H0CTbio oceaoro 
nepeMemeHMp m CHa6)KeHHoro npuBOAOM. 

3. ycTpoiicTBO no n.1. o T n M M a K) U4 e e- 
JO c fl TeM. HTO cpeACTBo nepeMemeHMfi HM)KHe() 

MacTM KaMepu BunoyiHeno a 4)opMe Ko/iec 
paaMeiMeHHux na ee HapyjKHoii noaepxHocTn. 

4. YcTpoiJicTBo non.l.OT/iMMawmee- 
c « TCM, MTo cpeACTBO nepeMemeHM« HMXHeii 

«35 HacTM KaMepu Buno/iHeno a <t>opMe kohco/im 
npMKpenneHHOfi k ee HapyxHo« noaepxHocTM 

M yCTaHOB/ICHHOft C B03M0XH0CTbK) nOBOpOTa. 

5. YcTpoi^CTBO no n.1. o T n M M a 10 U4 e e- 

C H TeM, MTO, C nenhK) nOBUtUeHHR npOM3BOAM- 

40 Te/ibHocTM, OHO CHa6)KeH0 no MeHbuieCi Mepe 
AByMa HMXHMMM MacTflMM KaMepu. 
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(54) APPARATUS FOR GROWING 
CRYSTALS FROM THE MELT 


(57) The invention relates to the prepa- 
ration of synthetic crystals and, besides 
increasing production, it affords 
smaller overall dimensions of the appa- 
ratus and easier servicing. The appara- 
tus comprises a growing chamber con- 
sisting of upper and lower sections and 
a stool. The chamber's lower section is 
equipped with a horizontal displace- 
ment device. Located between the sec- 
tions of the chamber and the stool are 
driven seals. The crucible sits in the 
lower section of the chamber, and the 
rod of the crucible — in the stool. 4 
final provisions of the claim; 3 illus. 


The invention relates to equipment 
^ for producing semi-conductive materi- 
als and can be used to grow single crys- 
tals, such as silicon, by Czochralski's 
technique. 

The objective of the invention is to 
decrease the dimensions of the appara- 
tus, ease servicing, and increase pro- 
duction. 

Fig.l depicts the apparatus with the 
chamber's lower-section displacement 
device in the form of wheels, general 
view; fig. 2 - view A in fig.l; fig. 3 - 
the apparatus with the chamber's lower- 
section device the form of a cantilever, 
general view. 

The apparatus has a growing cham- 
ber formed of a stationary upper section 
1 located above the lower section 2 that 
swivels, and an stationary stool 3. The 
lower section 2 of the growing chamber 
is equipped with a horizontal displace- 


ment device made either in the form of 
wheels 4 attached by brackets 5 to the 
exterior of the lower section 2 of the 
chamber, or in the form of a cantilever 
6 attached to the exterior of the lower 
section 2 of the chamber and situated 
on the column 7 so it can swivel. Lo- 
cated in the lower section 2 of the 
chamber is the crucible 8 for the melt 
with a base 9, a heater 10 and a sup- 
porting ring 11 for the crucible 6. The 
sealing device between the upper 1 and 
lower 2 sections of the chamber and be- 
tween the lower section 2 of the cham- 
ber and the stool 3 is an annular collar 
12 on the sides of the lower section 2 
of the chamber, two flexible packing 
rings 13 and an axially 
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displaceable Z-shaped ring equipped 
with drive 15. The rod 16 of the cruci- 
ble 8, which is equipped with the cen- 
tering element 17, is positioned in the 
stool 3 to allow axial displacement. 

The apparatus operates as follows. 

The rod 16 of the crucible 8 is dis- 
placed downward. As this takes place 
the crucible and its base 9 are posi- 
tioned on the supporting ring 11. The 
drive 15 displaces the following: the Z- 
rings 14, forming gaps between sec- 
tions 1 and 2 of the chamber and the 
lower section 2 of the chamber with the 
stool 3. The lower section 2 of the 
chamber is rolled out on the wheels 4 
or turned around the column 7. The 
crucible 8 is loaded with source mate- 
rial, which may be carried out in a 
separate clean room. The lower section 
2 of the chamber is set to the initial po- 
sition. The drive 15 displaces the ring 
14, thus sealing the growing chamber. 
The chamber is purged with inert gas. 
The crucible 8 and its supporting ring 
11 are raised by means of the rod 16. 
Interacting with the base 9, the center- 
ing element 17 affords axial displace- 
ment of the crucible 8. The heater 10 is 
switched on, melting the source mate- 
rial and the crystal grows. When the 
growing chamber has two lower sec- 
tions 2, source material can be loaded 
into the crucible of one section while a 
crystal is growing in the crucible of the 
other. Such multi-tasking of operations 
helps to increase production. 

The fact that the unit can be loaded 
in a separate room allows easier servic- 
ing, while eliminating axial displace- 
ment of the lower section of the grow- 
ing chamber affords a decrease in 


the overall dimensions of the apparatus. 
Patent Claim 

1. The apparatus for growing crys- 
tals from a melt, which includes a 
growing chamber made in the form of a 
stationary upper section and a lower 
section equipped with a horizontal dis- 
placement device, a device for sealing 
the sections of the chamber, and a cru- 
cible for the melt, situated in the lower 
section of the chamber, is distinguished 
in that, in order to decrease the overall 
dimensions and ease servicing, the ap- 
paratus is equipped with a stool im- 
movably fixed under the chamber's 
lower section, an axially displaceable 
crucible rod positioned in the stool, an 
additional sealing device between the 
lower section of the chamber and the 
stool, and a supporting ring on which 
the crucible is seated. 

2. The apparatus described in claim 
1, is distinguished in that, each sealing 
device is made in the form of an annu- 
lar collar on the side of the lower sec- 
tion of the chamber, two flexible seal- 
ing rings and a driven Z-ring which can 
be displaced axially. 

3. The apparatus described in claim 
1, is distinguished in that, the device 
that displaces the lower section of the 
chamber is made in the form of wheels 
positioned on its exterior. 

4. The apparatus described in claim 
1, is distinguished in that, the device 
that displaces the lower section of the 
chamber is made in the form of a canti- 
lever attached to its exterior and 
mounted so as to turn. 

5. The apparatus described in claim 1, 
is distinguished in that, in order to im- 
prove production, the growing chamber 
is equipped with at least two lower sec- 
tions. 


